The initial metabolic model of Dietzia sp. DQ12-45-1b was created from a list of reactions collected 43 based on genomic alignment with three phylogenetically close species, C. glutamicum ATCC13032, 44 M. tuberculosis H37Rv and S. coelicolor A3(2), whose GEMs were available (52-54). As described 45
in Supplementary Materials and Methods, the initial model was extensively curated based on its 46 annotated genome, various genetic and chemical databases (i.e. KEGG, SEED, CELLO, TCDB, 47 and MetaCyc), literatures and in situ biochemical information (i.e. biomass compositions and 48 depletion of glucose and C 16 during the primary-phase growth), and an iterative gapfinding-49 gapfilling process. The refined model was finally validated by comparison in silico prediction with 50 the physiological data and Biolog substrate utilization data. At the end, the completed GEM, namely 51 iBH925, consisting of 925 genes out of 3633 protein-coding genes (25.46%), 937 metabolites and 52 1316 reactions distributed over two compartments (cytoplasm and extracellular) was constructed 53 (Supplementary file S1). The gene representing percentage of iBH925 was higher than its reference 54 models, which were 9.23%, 16.43% and 6.73% for C. glutamicum ATCC13032 model, iNJ661m 55 and S. coelicolor A3(2) model, respectively. 56 iBH925 contained 1019 metabolic reactions, 148 transport reactions, 146 exchange reactions, one 57 sink reaction, and two biomass equations. The intracellular metabolic reactions were categorized 58 into 14 different metabolic subsystems, according to KEGG pathway database. As shown in Fig S5,  59 the sum of the five largest subsystems accounted for over 80% of the total number of metabolic 60 reactions (83.60%), of which the largest group of reactions, 25.15% of the total number, belonged 61 to lipid metabolism and the second to fifth largest groups of reactions pertained to metabolism of 62 cofactors and vitamins (17.09%), amino acid metabolism (15.52%), carbohydrate metabolism 63 (13.75%), and nucleotide metabolism (12.08%), respectively. 64
Biomass equation is very important for a metabolic network, since it is typically considered as 65 the objective function during FBA. In this work, the two biomass equations in iBH925 representing 66 2 cellular growth of Dietzia sp. DQ12-45-1b on glucose and C 16 , respectively, were formed according 67 to its biomass compositions on the two carbon sources. The composition of different cellular 68 components was determined as described in supplementary file S1. The contents of lipids, protein, 69 DNA, RNA, carbohydrates and ash, as well as nucleotide, amino acid and lipid compositions were 70 determined from the samples taken at the late exponential phase of the aerobic cultivation of the 71 strain on glucose and C 16 , respectively, while carbohydrate and co-factor compositions were referred 72 and modified from data in iNJ661 (55), which was the original data source for iNJ661m. 73
In order to validate and evaluate the reconstructed network, the predicted in silico growth rates 74 and carbon source utilization obtained by FBA simulation of iBH925 were compared with the in 75 vitro experimental growth and Biolog data in the study. Dietzia sp. DQ12-45-1b was experimentally 76 grown on glucose and C 16 , respectively. The time courses of growth curves and residual glucose/C 16 77 contents are shown in Fig S1a and S1c, and the experimental data was processed using nonlinear 78 curve fitting followed by differentiation in Origin 8.5 (OriginLab Co., MA, US) to obtain the time 79 courses of specific growth rates (h -1 ) and substrate consuming rate (mmol g -1 h -1 ) on the two carbon 80 sources ( Fig S1b and S1d) . The highest specific growth rates were determined to be 1.37×10 -2 h -1 81 and 2.81×10 -2 h -1 , respectively, with the specific glucose and C 16 uptake rates of 0.15 mmol g -1 h -1 82 and 7.18×10 -2 mmol g -1 h -1 at these time points. The in silico specific growth rates of iBH925 on 83 minimal medium were calculated to be 1.52×10 -2 h -1 and 2.38×10 -2 h -1 , respectively, using FBA, 84
with glucose and C 16 input fluxes setting to be the same as the experimentally determined values 85 (Table S2 ). The differences between the in silico prediction and the in vitro measurements were 86 lower than 20%, indicating that iBH925 was effective for the simulation of cell growth. Interestingly, 87 iBH925 grew 9.87% faster in glucose than in vitro experimental data for Dietzia sp., while it grew 88 18.07% slower in C 16 than in vitro experimental data for the strain. The difference in growth rates 89 might be explained by the inexact formulation of biomass equations or missing adaptation to the 90 two compounds as primary carbon sources (56). A Biolog assay was performed for Dietzia sp. by 91 cultivating the strain on 71 carbon sources in the GENIII microplate. As shown in Table S8 , 63 out 92 of the 71 tested substrates were aerobically utilized by Dietzia sp., and iBH925 was able to simulate 93 growth with 41 of the 63 Biolog assayed compounds as sole carbon sources. The 22 substrates posed 94 false negative (compounds utilized in vitro and failed to be simulated for growth in silico), of which 95 3 eight compounds (including stachyose, N-acetyl-β-D-mannosamine, L-fucose, D-arabitol, D-96 galacturonic acid, D-glucuronic acid, p-hydroxy phenyacetic acid and D-malic acid) were not 97 utilized in the model because functional genes responding for their transportation and/or metabolism 98
were not annotated in the strain, eight another compounds (including D-turanose, β-methyl-D-99 glucoside, D-fucose, glycyl-L-proline, glucuronamide, methylpyruate, bromo-succinic acid and 100
Tween 40) were not available for iBH925 due to unknown information on their metabolic pathways, 101 and the remaining five compounds (D-salicin, D-glucose 6-phosphate, D-fructose 6-phosphate, 102 mucic acid and D-saccharic acid) could not be elucidated. Nevertheless, the comparison of Biolog 103 data with iBH925 growth simulations indicates that the core metabolic network of Dietzia sp. DQ12-104 45-1b has been properly reconstructed. 105
Metabolic reconstruction of P. stutzeri SLG510A3-8 and model analysis 106
A combination of automatic and manual approaches was used in the GEM reconstruction process 107 for P. stutzeri SLG510A3-8. Briefly, using the metabolic network of P. stutzeri A1501 (iPB890) as 108 the template, a draft metabolic network of P. stutzeri SLG510A3-8 was reconstructed. Strain A1501 109 was isolated from the rice rhizosphere and could provide the plant with fixed nitrogen and 110 phytohormones (47). The genome of strain A1501 was used to develop the first genome-scale 111 metabolic model (iPB890) for P. stutzeri, which was the sole model for the species until now. The 112 reactions from the template model which were either essential non-gene associated reactions or 113 associated to genes which were found in the bidirectional pBLAST search were added to the draft 114 model of P. stutzeri SLG510A3-8. The organism-specific model was reliable source of information 115 since it had previously undergone manual refinements during the process of reconstruction and 116 validation against different database, literature and experimental data. After the replacement, the 117 draft model of P. stutzeri SLG510A3-8 was developed, and it involved 857 genes, 1103 reactions, 118 and 800 metabolites. In the second stage, the draft network was refined through the modification of 119 the biomass equation based on biomass composition information obtained from our experimental 120 measurements and literatures, as well as an iterative and curative process of gap finding and gap 121 filling via algorithms in COBRA toolbox in MATLAB software. Finally, the complete GEM of the 122 strain, namely iBH983, was composed of 983 genes, 1193 reactions and 943 metabolites 123 4 (Supplementary File S2). According to previous report, P.stutzeri strain SLG510A3-8 has a 4.6 Mb 124 circular chromosome containing 4379 protein-coding genes (27) . iBH983 presented 22.45% 125 genome information of P.stutzeri SLG510A3-8, and the gene presenting percentage of iBH983 was 126 higher than that of iPB890 (21.74%), indicating that iBH983 was more comprehensive to reflect the 127 phenotype of the corresponding P. stutzeri strain than the reference model. 128
Model iBH983 consists of 984 intracellular metabolic reactions, 111 transport reactions, 96 129 exchange reactions and two biomass equations. As shown in Fig S6, all the intracellular metabolic 130 reactions were classified into 13 different subsystems, according to the KEGG Pathway Database. 131
The sum of the five largest subsystems accounts for over 80% of the total number of metabolic 132 reactions (80.18%), of which reactions related to amino acid metabolism and lipid metabolism 133 occupied the largest and the second largest groups respectively (21.04% and 17.78%). The two 134 biomass equations in iBH983 were formed from the major components of P. stutzeri SLG510A3-8 135 cellular dry matter grown on glucose and nonsugar at the exponential phase, including DNA, RNA, 136 lipids, proteins, carbohydrates, co-factors and vitamins. The biomass composition of strain 137 SLG510A3-8 on glucose was assumed to be similar to that of strain A1501 with some modification 138 based on our experimental measurements as described in supplementary file S2. Glycogen was 139 included in the composition, but it was reported that this component was generally produced only 140 in the post-stationary growth phase of Pseudomonas strains when the carbon source was nonsugar 141 (57). Therefore, a biomass equation for nonsugar carbon source was formed by omitting glycogen 142 from the biomass equation for glucose in the model. Detailed information on the formation of the 143 two P. stutzeri SLG510A3-8 biomass equations are shown in Supplementary file S2. 144
The reconstructed model was verified based on the experimental data of P. stutzeri SLG510A3-8 145 growth rate measurement on glucose and carbon source utilization on Biolog assay. In the study, P. 146 stutzeri SLG510A3-8 was grown on glucose other than C 16 for growth data collection, since the 147 cells were unable to accumulate on MF medium with C 16 as the sole carbon source according to our 148 previous experiment (data not shown). In this work, cells of P. stutzeri SLG510A3-8 were found to 149 be able to quickly remove 1 g L -1 glucose in 7 hours, and the highest specific growth rate of the 150 strain was determined to be 0.25 h -1 with the specific glucose uptake rates of 2.20 mmol g -1 h -1 at 151 this time points ( Fig S7) . The in silico specific growth rate of iBH983 on minimal medium were 152 5 calculated to be 0.22 h -1 via FBA when the flux lower bound for D-glucose exchange reaction in the 153 format was set to be 2.20. The in silico predicted value was 13.39% lower than in vitro experimental 154 data. The percent difference for iBH983 was higher than that for its reference model iPB890 (4.04%) 155 which was might because the biomass equation in iBH983 for strain SLG510A3-8 was less exact 156 than that in iPB890 for strain A1501, but the value was similar with that for iMO1056, the GEM of 157 P. aeruginosa PAO1 (58), indicating that the reconstructed model was valuable for cell growth 158 simulation. The other validating experiment was the Biolog assay, in which the availability of 95 159 carbon compounds for P. stutzeri SLG510A3-8 was tested through a high throughput analysis. As 160 shown in Table S9 , 47 out of the 95 carbon substrates were oxidized by strain SLG510A3-8. In 161 detail, the strain was able to in vitro utilize glucose, maltose and glycogen, but was unable to grow 162 on some other saccharides, such as arabinose, cellobiose, fructose, lactose, mannose, raffinose, 163 rhamnose and sucrose; there were 35 acids and acid methyl esters in the platform, among which 28 164
were in vitro available to P. stutzeri SLG510A3-8 indicating that the strain preferred to utilize small-165 molecular acids; some essential amino acids were in vitro unavailable to strain SLG510A3-8 such 166 as L-histidine, but its downstream product urocanate was able to be utilized by the strain. By using 167
FBA, the 95 carbon compounds were tested on iBH983, and the biomass growth was successfully 168 simulated for 39 compounds, of which 37 compounds were true positive (compounds utilized in 169 vitro and in silico). The ten false negative carbon sources (Tween40, Tween80, pyruvic acid methyl 170 ester, succinic acid mono-methyl ester, D-glucuronic acid, α-ketovaleric acid, sebacic acid, 171 bromosuccinic acid, glucuronamide and uridine) gave in silico non-growth phenotype due to the 172 lack of knowledge on their metabolic pathways, while the two false positive carbon sources (L-173 ornithine and L-threonine) were wrongly gave in silico growth phenotype because the correctly 174 lacked L-ornithine and L-threonine transport and/or metabolic reactions might be incorrectly added 175 in iBH983. Generally, the agreement of iBH983 with in vitro experimental data was 87.37%, 176
indicating that iBH983 could effectively represent the aerobic metabolism of P. stutzeri SLG510A3-177 8 on a variety of common substrates. 178
Reconstruction and supplementary characterization of the two-species model 179
To obtain the metabolic model for the microbial consortium of Dietzia sp. DQ12-45-1b and P. 180 6 stutzeri SLG510A3-8, iBH925 and iBH983 were reconciled to unify the metabolites and reaction 181 formats followed by the network integration as shown in Fig amino acid metabolism, and metabolism of cofactors and vitamins were found to be the top three 193 biggest metabolic groups ( Fig S9a) , which accounting for 21.52%, 18.17% and 15.93% of the total 194 number of metabolic reactions, respectively. Reactions related to lipid metabolism were found to be 195 the most important in the joint model, which agreed with the fact that Dietzia sp. DQ12-45-1b was 196 active of utilizing a wide range of petroleum hydrocarbons for growth (24) and complete sets of 197 genes for fatty acid biosynthesis and degradation were detected in P. stutzeri . By analyzing model iBH1908 using singleGeneDeletion algorithm in FBA, it was found that 199 346 genes were essential for the synthetic microbial consortium under minimal C 16 medium 200 condition. The distribution of the essential genes is shown in Fig S9b. Around 65.31% genes in 201 glycan biosynthesis and metabolism and 60.87% genes in metabolism of terpenoids and polyketides 202 were essential for iBH1908 growth, indicating that the pathways of glycan, terpenoids and 203 polyketides metabolism did not have many alternative routes and were quite rigid in the microbial 204 consortium. We believed that the synthetic microbial consortium of Dietzia sp. DQ12-45-1b and P. stutzeri 208 SLG510A3-8 did not only have the synergistic biodegradation capability on C 16 , but also could 209 cooperate for the greater recovery of n-alkanes with other chain lengths. In the study, the two 210 bacterial strains were aerobically co-cultivated on the minimal medium suplemented with n-alkane 211 mixture of C 14 , C 16 and C 28 . The co-culture and the monocultures of each strains were kept at 30ºC 212 for 30 days by taking cell-free cultures as the negative control. Cell densities in terms of CFU mL -1 213 and the residual n-alkane abundances were measured as described in the Materials and Methods. As 214 shown in Fig S3a, the cell densities of P. stutzeri decreased to a very low level when the strain was 215 grown on n-alkanes alone, around (1.85±0.19) ×10 4 CFU mL -1 , but its cell density gradually 216 increased to (2.10±0.10)×10 6 CFU mL -1 in the presence of strain Dietzia sp., which was in 217 agreement with the previous finding in Fig 1a. It was observed that Dietzia sp. grew well on n-218 alkanes without the existence of P. stutzeri, and the Dietzia cell densities increased to be 219
(1.20±0.20)×10 9 and (1.73±0.75)×10 9 CFU mL -1 , respectively, at the end of the cultivation period, 220 but the cell growth rate was slightly higher when its was exposed to P. stutzeri. GC-MS analysis of 221 the residual n-alkanes revealed that C 14 , C 16 and C 28 were all available to Dietzia sp. with the 222 removal efficiencies of 52.15±1.28%, 75.75±2.72% and 11.03±3.80%, respectively, which was in 223 agreement with previous reports (24), while the three n-alkane compounds were not preferred by P. 224 stutzeri with the removal efficiencies of 9.38±2.69%, 6.30±2.97%, 4.45±2.48%, respectively (Fig 225 S3b) . Unsurprisingly, the removal efficiencies of C 14 , C 16 and C 28 by the microbial consortium 226 (57.07±2.49%, 85.48±1.00%, 18.45±0.24%, respectively) were significantly higher than those by 227 each individual strain, respectively (p<0.05), proving that the two strains had synergistic effect on 228 various n-alkane biodegradation. The survival of strain P. stutzeri SLG510A3-8 and the enhanced 229 n-alkane biodegradation in the co-culture system were also considered to be due to the cross-feeding 230 interaction of Dietzia sp. and P. stutzeri, but the exchanged metabolites between the two strains 231 should be different from the ones in the in vitro cultivation on C 16 alone, and thus the regulated 232
Dietzia enzymes relating to the enhanced n-alkane biodegradation might not only be acetyl-CoA C-233 8
acetyltransferase. 234
To learn what the exchanged compounds the two strains were during their co-cultivation on the 235 n-alkane mixture consisting of C 14 , C 16 and C 28 , we did a second-time constraint-based steady-state 236 analysis of iBH1908, in which the reaction of 'PSA3_biomass_equation_nonsugar' was still taken 237 to be the objective function, but the uptaken carbon sources were modified to be C 14 , C 16 and C 28 238 with the uptake rates being set to be 0.11 mmol g -1 h -1 , respectively (higher than those in iBH925 239 (0.10 mmol g -1 h -1 ), because C 14 , C 16 and C 28 removal efficiency in the co-culture was significantly 240 higher than that in Dietzia sp. DQ12-45-1b monoculture according to our in vitro experimental data 241 ( Fig S3b) . The flux of Dietzia sp. DQ12-45-1b biomass equation on the n-alkane mixture was fixed 242 equal to the specific growth rate obtained in iBH925 (0.12 h -1 ) considering the growth curves of the 243 strain as shown in Fig S3a. By using FBA, 16 compounds were predicted to be changed between 244 the two submodels when the n-alkane mixture was used as the sole carbon input, among which, as 245
shown in Table S7 , Dietzia sp. DQ12-45-1b provided nine metabolites for P. stutzeri SLG510A3-8 246 growth (R-3-hydroxybutanoate, α-ketoglutarate, glycerol, hexadecanoate, hexadecenoate, L-proline, 247 octadecanoate, formate and glycolaldehyde), while P. stutzeri secreted another seven compounds 248
for Dietzia sp. utilization (L-glutamate, acetate, glycine, 2-oxobutanoate, L-tyrosine, L-tryptophan 249 and uracil). To investigate the importances of in silico predicted seven and nine exchanged 250 compounds on the growth of Dietzia sp. and P. stutzeri, respectively, under n-alkane mixture, we 251 simulated biomass growth on models iBH925 and iBH983 following the testing strategy in the main 252 text. The results showed that acetate and glutamate were the key metabolites secreted by P. stutzeri 253 in the consortium to enhance Dietzia sp. growth on the n-alkane mixture, while R-3-254 hydroxybutanoate, α-ketoglutarate, glycerol and hexadecanoate were key compounds secreted by 255
Dietzia sp. to support P. stutzeri growth. The predicted result here was in agreement with the in 256 silico prediction on C 16 , suggesting that the exchanged metabolites between the two strains were 257 typically similar if the carbon sources for the community were of a kind. were then subjected to the gap-filling process to allow biomass formation, in which KEGG maps 280 and RAST model corresponding to Dietzia sp. DQ12-45-1b genome were used to analyze the dead-281 end metabolites and supply information to one-by-one gap filling. 282
GEM reconstruction of P. stutzeri SLG510A3-8 283
As the first stage of the model reconstruction, the draft metabolic network was reconstructed using 284 10 iPB890, a published GEM for P. stutzeri A1501 as the template (55). The reactions from the template 285 model which were either essential non-gene associated reactions or associated to genes which are 286 found in the bidirectional pBLAST search were added to the draft model of P. stutzeri SLG510A3-287 8. The organism-specific model was reliable source of information since it had previously 288 undergone manual refinements during the process of reconstruction and validation against different 289 database, literature and experimental data. The biomass equation was developed from the biomass 290 composition information of P. stutzeri obtained from in vitro cultivation on glucose and referred 291 from literatures. Refinement of the draft model was done in an iterative processing of gap finding 292 and gap filling as described above. 293
Biomass composition determination 294
When the cultures arrived at the late exponential phases, the ~120 mL culture had a 2-time 295 centrifugation-and-washing operation before being frozen at -80°C for 2 days and being dried under 296 vacuum for 3 days. Around 0.01 g of the dry biomass was processed with TRIzol® reagent to extract 297 for P. stutzeri SLG510A3-8. Another 0.1 g dry biomass was used for the polar lipid extraction based 305 on the method modified from the Folch procedure (61). The solution of the extracted polar lipids 306 was separated into two parts: one was used for the compound profile determination via Q-307
Exactive TM UPLC-MS (Therom Scientific, MA, US), and the other one was blow-dried with 308 nitrogen for the determination of the cellular lipid content (g g -1 ). Another ~0.1g dry biomass was 309 used for the fatty acid extraction according to our tranesterification method. The profile and the 310 relative contents of the extracted fatty acids were determined via HPLC (SHIMADZU, Japan). To 311 measure the ash content (g g -1 ), ~0.1 g dry biomass was burned in a muffle furnace at 505°C for 30 312 11 min. RNA and DNA contents in the extracted solutions (ug ml -1 ) were measured by using ultraviolet-313 visible spectroscopy. The formulas are listed as follows: 314 DNA content (ug/ml) = OD 260 × dilution rate × 50 315 RNA content (ug/ml) = OD 260 × dilution rate × 40 316 in vitro cultivating experiments to obtain the specific biomass growth rates and substrate 317 consuming rates 318
For Dietzia sp. DQ12-45-1b, cells were inoculated into the minimal medium with 8 g L -1 glucose 319 and 0.7734 g L -1 C 16 , respectively, as the sole carbon compound (initial OD 600 =0.1) and the cultures 320
were aerobically kept at 150 rpm and 30 °C for 15 and 18 days, respectively. For cultures containing 321 glucose, samples were taken every day for the measurement of cell density in terms of g L -1 and the 322 responding residual glucose contents. For cultures containing C 16 , samples were taken at Day0, 323
Day0.5, Day2, Day6.5, Day8.5, Day11.5, Day14.5 and Day18 for the measurement of cell density 324 (g L -1 ) and C 16 content. The collected data were processed using nonlinear curve fitting followed by 325 differentiation in Origin 8.5 (OriginLab Co., MA, US) to obtain the time courses of specific growth 326 rates (h -1 ) and substrate consuming rate (mmol g -1 h -1 ). 327
For P. stutzeri SLG510A3-8, cells were inoculated into the minimal medium with 1 g L -1 glucose, 328 and aerobically cultivated for 9 hours. The cultivation condition and data analysis methods were the 329 same with those for Dietzia sp. 
BIOLOG experiments 331
Biolog GEN III MicroPlate TM was used for the determination of the available carbon lists of Dietiza 332 sp. DQ12-45-1b. According to its introductions for use, 71 carbon source utilization assays were 333 involved in the test panel. The cells were harvested from the LB broth at the early exponential phase 334 (OD 600 =6), and then were washed twice with 0.8% NaCl solution and resuspended with NaCl 335 solution for a 30-min starvation, followed by a third washing and resuspending. The cell suspension 336 was inoculated into the GEN III Microplate, 100ul per well with the initial OD 595 of 0.03, and the 337 panel was then kept at 30°C for 48 hours. The OD595 values were read at the 0 th , 24 th and 48 th hours 338 for the quantification of the increased purple color, which was a reflection of the carbon source 339 utilizing ability of the cells. 340
Biolog GN2 MicroPlate TM was used for the determination of the available carbon sources of P. 341 stutzeri SLG510A3-8 cells. The cells were harvested from the LB medium at the early exponential 342 phase (OD 600 =2.2), and then were washed using 0.8% NaCl solution for 3 times. The washed cells 343 were resuspended into the GN/GP-IF inoculating fluid (20mL per glass tube), whose final OD 595 344 was adjusted to be 0.3. The cell suspension was kept at 30 º C for 50-60 mins to starve the cells before 345 the testing experiment. The testing processed was operated in a 96-well Biolog GN2 microplate test 346 panel providing a standardized method using 95 biochemical tests. The cell suspension was 347 inoculated into the GN2 microplate, 150 ul per well. All of the wells started out colorless when 348 inoculated. After incubation at 30ºC for 6-24 hours, there was a burst of respiration in the wells that 349 contained chemicals that could be oxidized and the cells reduce the tetrazolium dye forming a purple 350 color, with the negative wells remaining colorless. 351
Label-free proteomic sample preparation 352
Briefly, the cells of Dietzia sp. DQ12-45-1b and P. stutzeri SLG510A3-8 grown in the two-chamber 353 reactors were harvested by centrifugation at 8000 rpm for 10 min at 4ºC and washed with phosphate 354 buffer saline (PBS) (137 mM NaCl, 2.7 mM KCl, 10 mM Na 2 HPO 4 , 1.8 mM KH 2 PO 4 , pH7.4) for 355 three times. The bacterial pellets were resuspended in the lysis buffer (150 mM NaCl, 1 mM EDTA, 356 2 mM DTT, 1 mM PMSF, 10% glycerol (v:v), 1 tablet protease inhibitor cocktail per 50 mL buffer, 357 50 mM Tris-HCl, pH8.0) in a 2 mL EP tube containing 0.4 g glass beads. In order to break the cell 358 wall, the tube was shaked at 2500 rpm for 30s followed by stopping on ice for 3 min, and the process 359 was repeated for 20 times. After that, the glass beads and unbroken cells were removed by 360 centrifugation at 3000×g for 10 min at 4ºC. The supernatants containing the cytoplasmic and 361 membrane proteins were mixed with 5× SDS loading buffer (50% glycerol (v:v), 350 mM SDS, 506 362 mM DTT, 7.5 mM bromophenol blue, 250 mM Tris-HCl, pH6.8) and then be boiled for 5 min to 363 inactivate proteins in the extracted samples. The pretreated protein solutions were kept at 4ºC for 364 further operation. The concentration of the extracted protein in each sample was measured by 365
Bradford protein assay with some modification (62). Then, the protein samples containing similar 366 13 protein amounts were loaded into SDS-PAGE with the stacking gel (acrylamide 5%) and separating 367 gel (acrylamide 10%) whose thickness was 0.75 mm for protein separation, and then the gel was 368 stained with Coomassie Brilliant Blue R-250. The proteins in each lane of the gel were split into six 369 bins for protein digestion to obtain the tryptic peptide samples for further proteomics detection. 370 in vitro cultivation of Dietzia sp. DQ12-45-1b and P. stutzeri SLG510A3-8 on various n-alkanes  371 The minimal medium with the addition of 6.30 g L -1 artificial n-alkane mixture was used to test the 372 degradation capability of the synthetic microbial consortium of Dietzia sp. DQ12-45-1b and P. 373 stutzeri SLG510A3-8 on n-alkanes with various chain lengths in the study. The artificial n-alkane 374 mixture was composed of three medium-and long-chain n-alkanes with the mass proportions being 375 similar with those in the crude oil of Daqing Oilfield, China (data not shown): 26.98% tetradecane 376 (C 14 ), 40.16% hexadecane (C 16 ), and 32.86% octacosane (C 28 ). The seeds of each strain were 377 washed with distilled water for three times, and then be inoculated into flasks each containing 378 100mL minimal medium supplemented with the n-alkane mixture. The initial cell density of each 379 strain was OD 600 =0.1. The culture without inoculum was taken as the control treatment. The 380 experimental treatments were performed in six replicates (triplicates for sampling and data 381 collection, and the rest three for making up), and the control treatment was performed in triplicates. 382
Samples were taken every 10 days for cell density counting until the end of the 30 th day. Similar 383 with above description about detecting process of the residual C 16 amounts, the residual n-alkane 384 mixture in the 100 mL cultures in each treatment were extracted with n-hexane at the end of the 385 cultivating period and quantified using GC-MS. Slightly different from the temperature 386 programming above, the oven temperature was set to 100ºC for 1 min, and then it increased to 260ºC 387 at a rate of 20 ºC min -1 and held at the temperature for 5 min, after which it sequentially increased 388 to 280 ºC at a rate of 20 ºC min -1 and held at the temperature for another 5 min. Tables   Table S1 . List of metabolites shared by Dietzia sp. DQ12-45-1b and P. stutzeri SLG510A3-8 in Table S3 . List of P. stutzeri SLG510A3-8 proteins, relating to C 16 , hexadecanoic acid, 3hydroxybutanoic acid, α-ketoglutaric acid, acetate and L-glutamate metabolic pathways, whose expression were significantly high-level and low-level up-(P-HU# and P-LU#, respectively) and
down-regulated (P-HD# and P-LD#, respectively) when the cells were co-cultivated with Dietzia Figure S1 . Growth of Dietzia sp. DQ12-45-1b cells with glucose and C 16 as the sole carbon sources, respectively. The time courses of cell density (g L -1 ) grown on glucose and residual glucose content (g L -1 ) (a); the time courses of the relative cell growth rate (h -1 ) and glucose relative consumption rate (mmol g -1 h -1 ) for the strain (b); the time courses of cell density (g L -1 ) grown on C 16 and residual C 16 content (g L -1 ) (c); The time courses of the relative cell growth rate (h -1 ) and C 16 relative consumption rate (mmol g -1 h -1 ) for the strain (d).
26 Figure S2 . Diagram of the H-shape two-chamber reactor in which strains Dietzia sp. DQ12-45-1b and P. stutzeri SLG510A3-8 were separated in two sub-cells by a cellulose acetate filter with the pore size of 0.2μm.
27 Figure S3 . Time courses of Dietzia sp. DQ12-45-1b and P. stutzeri SLG510A3-8 cell densities (CFU mL -1 ) grown on the n-alkane mixture separately (pure-Dietzia sp.
and pure-P. stutzeri) or together (co-Dietzia sp. and co-P. stutzeri) (a); histogram showing n-alkane degradation fractions by the microbial community (co-culture) and
Dietzia sp. DQ12-45-1b (pure-Dietzia sp.) and P. stutzeri SLG510A3-8 (pure-P. stutzeri), respectively (b). *, p < 0.05; **, p < 0.01, ***, p < 0.005. 
